We present a rare case of colon perforation caused by hydrostatic irrigation enema in a patient with chronic renal failure. A 76-year-old woman was admitted to our hospital because of an exacerbation of lumbar pain and increased difficulty in walking. She had a medical history of traumatic neck pain and chronic lower back pain, which had been treated with non-steroidal anti-inflammatory drugs (NSAIDs) for 8 years. On admission, the C-reactive protein level was 6.8 mg/dl, so we planned to do a colonoscopy to determine the cause of inflammation. The patient developed abdominal pain approximately 3.5 h after a pre-procedural enema was administered. An emergency operation was performed and a small perforation was found in the sigmoid colon. We conclude that the cause of the colon perforation was a combination of the use of a hydrostatic retrograde irrigation enema in a patient with chronic renal failure who had been treated with long-term NSAIDs.
Introduction
Retrograde hydrostatic irrigation enema is a common procedure that is used prior to colonoscopy to clear the bowel of faecal matter. Perforations of the rectum and colon can be complications of colonoscopy and barium enema, 1 but to our knowledge, perforation of the colon caused by a hydrostatic irrigation enema as an elective procedure associated with colonoscopy has not previously been described. The use of non-steroidal anti-inflammatory drugs (NSAIDs) has, however, been shown to be predominantly associated with free perforations of diverticula. 2, 3 In this report, we present a rare case of colon perforation caused by a hydrostatic irrigation enema in a patient with chronic renal failure who had been prescribed conventional NSAIDs.
Case report
A The patient was conscious and alert. Her blood pressure was 107/62 mmHg and her body temperature was 36.8°C, although she had previously experienced symptoms of a recurrent fever. The results of the initial haematological tests were as follows: white blood cell count, 6800/µl; haemoglobin, 8.5 g/dl; blood urea nitrogen, 33.3 mg/dl; creatinine, 1.7 mg/dl; and C-reactive protein, 6.8 mg/dl. Faecal occult blood was detected after using guaiac-based faecal occult blood testing on three separate occasions. To determine the cause of inflammation, computed tomography, magnetic resonance imaging, gallium scintigraphy and bone scintigraphy were performed, although the cause of inflammation could not be identified. Blood, throat and urine cultures all showed negative results. We decided to perform further investigations using colonoscopy. On the day of the colonoscopy a hydrostatic irrigation enema was administered to clear the bowel, but it was ineffective; therefore, a bisacodyl enema and glycerin suppositories were inserted rectally. Approximately 3.5 h after the hydrostatic irrigation enema the patient developed abdominal pain, and guarding and rigidity of the abdominal muscles were noted. Computed tomography scanning revealed free air in the peritoneal cavity. Therefore, we made a provisional diagnosis of peritonitis due to colon perforation. An emergency operation was performed 3 h after the provisional diagnosis, on 21 December 2004.
A perforated diverticulum was detected in the lower part of the sigmoid colon. No signs of ulceration or carcinoma were detected. The diameter of the perforation was 2 -3 mm. The left hemicolon was resected and a colostomy was performed on the left lower abdomen using Hartmann's procedure. Approximately 1 month after the operation, the patient died of septic shock.
Discussion
Renal failure, occult blood positivity and an increased white blood cell count are risk factors for ischaemic colitis. 4 All of these risk factors were present in this patient. However, in asymptomatic patients, it is difficult to consider colitis as the cause of an enhanced inflammatory reaction. Therefore, as a final investigation we had to perform colonoscopy. As the faeces were not effectively removed from the colon a hydrostatic irrigation enema was performed, although 3.5 h later the patient developed abdominal pain. According to the perioperative findings, the diverticular perforation may have been the cause of the abdominal pain. What triggered the diverticular perforation remains unknown, but it could have been the hydrostatic irrigation enema. We cannot, however, exclude the possibility that the perforation was caused by a glycerin suppository or bisacodyl enema, or by straining during defaecation, although the use of a retrograde irrigation enema has been previously associated with perforation of the colon. 5 In cases of perforations caused by a sudden increase in hydrostatic pressure, damage to the bowel wall is much more extensive, and contamination is severe. 6 The diameter of the perforation was very small in the present patient, however, suggesting that colonic perforation was caused by other factors in addition to the hydrostatic retrograde irrigation enema. Colon perforation may result from a combination of increased intra-colonic pressure and impairment of the colon mucosal barrier. 7 In our patient, two major factors may have caused the colon perforation. First, NSAIDs damage surface epithelial cells and increase colonic permeability. 8, 9 They also inhibit prostaglandins, which are important for maintaining the integrity of the mucosal blood flow and for forming an effective colonic mucosal barrier (by enhancing the secretions of mucin and bicarbonate). 10 NSAID use is predominantly associated with free perforations of diverticula. 2, 3 In the present case, the patient had taken NSAIDs for a prolonged period of time for chronic pain relief; consequently, her colonic mucosal barrier might have been impaired. Other medications known to increase intra-colonic pressure or weaken the colonic mucosal barrier had not been prescribed.
Secondly, in patients with normal renal function, a spontaneous perforation of the colon is uncommon. 11 On the other hand, the occurrence of spontaneous bowel perforations in patients with chronic renal failure on long-term haemodialysis has been described infrequently but in detail, 12, 13 suggesting that chronic renal failure is a risk factor for colon perforation.
In conclusion, nephrologists should be aware of the possible increased risk of colon perforation in patients with chronic renal failure who have been prescribed conventional NSAIDs when retrograde irrigation enema is indicated. Moreover, before colonoscopy, it is important to inform patients and their families of the possibility of colon perforation, and to ensure that all parties understand clearly the risks involved. 
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